of several snowstorms deposited over 65 cm of snow at about 1760 m. Accumulation at higher elevations and ridgelines, where the missing horses were found, would be much greater.
It is unlikely that snow was a densitydependent mortality factor, because of 42 skeletons located so far, 31 (74 percent) were situated above 2000 m and 28 (67 percent) were above 2300 m. The rest of the skeletons were found between 1400 and 2005 m. Because most horses spend less time at high altitudes (6), and all sites were searched for similar periods of time, the disproportionate number of bodies found at higher elevations [X2 (1) = 9.52; P < .01] suggests that unpredictably heavy snow accumulation is a principal mortality agent in the Granites as it may be elsewhere in the Great Basin. For instance, during the winter of 1977 an estimated 300 horses (50 percent of the population) died in the Buffalo Hills (8) , an insular area 12 km west of the Granites. Although these animals existed at high densities (8) , and individuals probably were in poor physical condition, it seems that snow precipitated the heavy mortality.
Drought is another factor that has contributed prominently in catastrophic mortality in Great Basin horses. For instance, the remains of nine young horses that died in mud apparently after following their mothers to drink were found in the Owyhee Desert of northern Nevada (Fig. IB) . The foals, from different bands and varying in age from 2 weeks to 2 months, and a yearling, were not able to pull themselves from the mud (8) .
Similar death assemblages have been reported for other large extant mammals, although the extent to which catastrophic mortality influences demography is not known. Mud-induced die-offs occurred in zebras (Equus zebra) (9) and in cape buffalo (Syncerus caffer), the latter which "died at water's edge after becoming too weak to pull themselves out" (10) while massive deaths of wildebeest young (Connochaetes taurinus) also occur (11) . Even mountain zebras have perished in sudden snowstorms in the mountains of South Africa (12) .
Population size or density (13) may well be indirect mortality agents and are certainly important in determining spatial relations. However, weather related 1404 variables such as heavy snow accumulation apparently increase the susceptibility of entire groups to mortality and may be more debilitating to mountain dwelling Great Basin horses than once believed.
The data on mortality in Granite Range horses suggest that generalizations about the social structure of paleomammals from fossil assemblages should be made with caution. For instance, if nothing was known about the social organization of horses several different conclusions might have arisen had only one of the assemblages in the Granites been found. If the discovery was that of the two females and juvenile, it could be argued that females and young formed the only permanent associations for that species. However, if the stallion and his harem were located instead, the conclusion might be that bands were the primary social units. Thus although skewed sex and age ratios may indicate some aspect of sociality, there are limitations to the extent to which they can be used to reconstruct the social structure of fossil mammals.
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In aquatic environments, pelagic representatives of phyla as diverse as cnidarians and chordates undertake conspicuous vertical excursions on a diel cycle. Among the hypotheses advanced to explain the adaptive significance of diel vertical migrations, three have broad application to the evolution of this behavior in the ocean and in lakes. Two concern metabolic (1, 2) or fecundity (3) advantages that may accrue to individual animals that migrate vertically when waters are thermally stratified. A third suggests that animals migrate to avoid visually feeding vertebrate predators (4 (Fig. IA) . This behavior was observed again in late July 1979 in different food conditions (Fig. IB) , and on other occasions in midsummer (8) . Ovigerous females also reverse migrate (9) . Late July through early August is the period of the peak annual abundance of at least two species of predatory invertebrates in Dabob Bay, the chaetognath Sagitta elegans (10) and the copepod Euchaeta elongata (11) . These two species and the euphausiid Euphausia pacifica exhibit normal (nocturnal ascent) diel vertical migration behavior (Fig. IC) concurrently with the reverse migration by Pseudocalanus. At times of year when the abundance of these predators is greatly reduced, or at a shallow station in Dabob Bay where few predatory zooplankton occur, no reverse migration by Pseudocalanus has been observed (8) .
Laboratory feeding experiments with seven species of common zooplankters potentially predatory on Pseudocalanus in Dabob Bay have shown that Euchaeta elongata (11) , Sagitta elegans (12), and Euphausia pacifica (8) exhibit the highest rates of predation on Pseudocalanus females (13) . Euchaeta and Sagitta are obligate predators. Pseudocalanus is the preferred prey of E. elongata in Dabob
Bay (11) and frequently is the predominant prey of S. elegans (8, 14) . Euphausia pacifica is omnivorous, but whether individuals selectively ingest small copepods or other prey is not known.
Feeding rates of mature individuals of S. elegans and E. elongata are higher at night than during the day (8, 11, 14) . The Pseudocalanus females descend rather than ascend nocturnally. This pattern is incompatible with the assumptions of one current metabolic model of diel vertical migration behavior (2) . Another metabolic model (1) has been rejected (3) in favor of one which emphasizes the demographic effects of larger clutches The degree of racemization (conversion) of amino acids from the biologically common L configuration to the uncommon D configuration has been correlated with the age of fossil proteins in ocean sediments (1) and in archeological bones and shells (2) . The observation that aspartic acid undergoes racemization and accumulation in the stable protein of living tooth enamel (3) and dentine (4), as well as in the eye lens nucleus (5), led to the prediction that racemization should correlate with aging in any metabolically "stable" protein in warm-blooded animals (6).
Because myelin proteins in nerve tissue are relatively stable, with slower turnover than those of other proteins (7), we believed that racemization might be detectable in nerve tissue protein during the human life span and that aspartic acid in the white, myelin-rich, inner portion of human brains should racemize and accumulate in proportion to the age of an individual. D-Aspartic acid accumulates in human tooth enamel and dentine at a rate of about 0.1 percent per year (3, 4) and in human eye lens nucleus at about 0.14 percent per year (5 ite (myelin-rich) matter was separatBada and Helfman (2-6) proposed the rom nonwhite (gray) tissue by dissec-use of the D-to L-aspartic acid ratio to from the inner portion of the brain. estimate the age of long-lived animals. dissected fractions were homoge-We tested the possibility of a similar d in cold 10 percent trichloroacetic estimate in the human brain by analyzing to precipitate the protein. The pro-a sample that was of unknown age when samples were hydrolyzed at 100°C received. Analysis produced a DIL value 6 hours in 6N HCI, followed by of 0.0826, indicating an age of 64 years. fication and isolation of aspartic ac-The actual age was subsequently found y ion-exchange chromatography (8) . to be 66 years, in good agreement with 'rifluoroacetyl-L-prolyl-D,L-aspartic the experimentally determined value. methyl esters (volatile diastereoMcFadden and Clarke (10) reported ic dipeptides) were synthesized, and that all of the methylated aspartic acid ratio of the amount of D-enantiomer isolated from erythrocyte membrane and iat of L-enantiomer (DIL) was deter-cytoskeletal proteins has the uncommon ed on a gas chromatograph (Perkin-D configuration, suggesting the presence ver Sigma 2) fitted with a nitrogen-of a system of widely distributed ensphorus detector and a 15-m fused-zymes that recognize racemized aspartyl a capillary column containing SE-54 residues for subsequent repair. Our dishe bonded phase (J&W Scientific 
